Transport of adenosine triphosphate into endoplasmic reticulum proteoliposomes.
We have reconstituted a partially purified extract from rat liver endoplasmic reticulum membrane proteins into phosphatidylcholine liposomes. The resulting proteoliposomes, of an average diameter of 58 nm, transport intact ATP into their lumen in a temperature-dependent manner; transport was saturable (apparent Km = 0.72 microM) and highly specific: CMP-sialic acid and GTP were transported very slowly or not at all. Transport of ATP was inhibited by DIDS (4,4'-diisothiocyanatostilbene-2,2'-disulfonic acid) but not by carboxyatractyloside. Previously, we showed that vesicles derived from rat liver and dog pancreas endoplasmic reticulum translocate ATP into their lumen in vitro but in these studies, following incubations with ATP, most of the phosphate was transferred to proteins because of the many kinases, endogenous acceptors for phosphorylation, and ATP binding proteins present in the vesicle membranes and lumen. This reconstituted system, which yielded a highly functional ATP transporter, can be used for further characterization and purification of this and probably other nucleotide transporters of the endoplasmic reticulum membrane. Previously used reconstitution protocols which were successful for Golgi membrane nucleotide transporters did not yield a functional endoplasmic reticulum ATP transporter.